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THE MARTIN NIGHT BOMBER 


THE MOST IMPORTANT AERIAL DEVELOPMENT 
OF THE WAR 

Officially, it has surpassed the performance of every 
competitor. 


The forerunner of the wonderful 

AERIAL FREIGHTER and 

TWELVE PASSENGER AIRPLANE 

The skill and ability of the HOUSE OF MARTIN con- 
tinue to maintain Supremacy of Performance and Depend- 
ability which they have held since 1909. 



THE GLENN L. MARTIN COMPANY 

CLEVELAND 

Contractorm to Iho Unitod State* CttoernmenI 


Hanli 1. 1919 


.VIATIOH 


107 



Booklet of twenty-four 
pages, giving, for the first 
time, complete details rela- 
tive to the designing and 
producing of the famous 
Liberty Motor. 

— Containing the full re- 
port of Lieut. Col. E. J. 
Halt and Lieut. Col. J. G. 
Vincent to the Aircraft Pro- 
duction Board, the official 
War T)eparimen1 Statement 
and other authentic data. 
Call or write for copy. 


See the 1 lall-Scott A-8 ( I2 cylinder 450 h.p. Airplane En- 


gine:, the L-4 and the 1.-6 on display at the Aircraft Show. 


HALI.-SCOTT MOTOR CAR COMP.ANY 

CrENEKM. Oti'iCKs: I'rotkt-r BUIk- San Francisco. Cal. 

Plant: West Berkeley 
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BOEING AIRPLANE COMPANY 


AIRPLANES 
SEAPLANES 
FLYING BOATS 


; »» DODNC 



SEATTLE 


FOR COMMERCIAL 
AND SPORTING 
PURPOSES 



Contractors to U. S. Naoy 


Unexcelled in Design, Workmanship 
and Reliability 


GEORGETOWN STATION 


SEATTLE, WASH. 
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TATHEN, thru coming years, the big things 
^ ’ of The Great War shall stand out in re- 
trospective review, the truth will be realized 
that, in the forefront of achievements of dom- 
inating and lasting value and influence, the necessity 
of the hour gave to the world the development of the 
Airplane on a quantity production basis. 

And thus a new industry was born. Some years before, 
two brothers in Dayton had invented, developed and 
produced a few successful heavier-than-air machines. 



It is with a feeling of just pride that — from a manufac- 
turing standpoint — we can now look back over recent 
events and realize our achievement, along with that of 
so many others; and — 

FOUR FACTS LOOM UP PREDOMINANTLY 

1. The FIRST American-built 3. We made and shipped over 

battle plane was turned out 80 of all the American- 
by the Dayton-Wright Air- built battle planes that ever 
plane Co. reached the Front. 

2. The first planes this country 4. The Dayton-Wright Air- 

sent to France were made plane Co. produced more 
in— and shipped from— our pianes per day than any 
factory in Dayton. other plant in the world. 



There were no precedents to guide the way. The thing had 
never been done before. But the issue was met — a new indus- 
try was bom — the Airplane was made a manufacturing possi- 
bility on a quantity production basis. An interesting story of 
this work-in an attractive booklet entitled "An Achievement” 
— furnished free on request to those who may be interested. 



The Dayton-AVright Airplane Company 
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On Exhibition at the Aeronautical Exposition 


LWr ENGINCpaNG COMRflhJY 

COU-EGE POINT, I. 


cr 
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Model Fi«luins Bomber 

On Exhibition at the Aeronautical Exposition 



thing Boei 

On Exhibition at the Aeronautical Exposition 




L W r ENGINEERING CCtt-IMNY 

Inc. 

COLLEGE POINT.' L. I. 



tl 
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A PRACTICAL AIRPLANE 

Built by an organization akilled in aircraft design; for the man who lovea the air 
regardless of the business that calls him. Ideal for the ranch owner, the pilot of the 
aero mail, the sportsman and the explorer. Sturdy in construction, capable of long 
and continued service. 

“The Country Road Your Airdrome” 

AIRCRAFT ENGINEERING CORPORATION 

C. M. SWIFT, Cental Manager - 2 East End Avenue 

N. W. DALTON, Chief Engineer ... 2 East End Avenue 
HORACE KEANE, Sale* Manager - . 220 West 42nd Street 

NEW YORK 








THOMAS MORSE TANDEM 2-SEATER. TYPE S.6. EQUIPPED 
WITH 80 H P Lt kHONE ENGINE HIGH SPEED 105 M P H . LAND. 
ING SPEED, » M P H CLIMB 7.800 FT IN P|*5T TEN MINUTES. 




THOMAS MORSE. SIOEBY SIDE 2.SEATEB. TYPES. 7 EQUIPPED 
WITH 80 H P Le IkHONE ENGINE, HIGH SPEED ■» M P H LAND- 
ING SPEED. 15 M P H CLIMB 6.700 FT IN FIRST TEN MINUTES. 


THOMAS -MORSE AIRCRAFT CORPOFIATION 

ITH ACA. . N . Y . U. S. A. 
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AMERICAN Industry offers no 
£^, finer example of efficiency 
than that behind the intensive 
production of the 

HISPANO- SUIZA 
AIRCRAFT 
ENGINE 

"The Motor that made the Spad possihie" 
for the war-time equipment of thou- 
sands of combat, pursuit and training 
'planes, hydro's and dirigibles in the 
United States Government Air Program. 
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NEW 

ENDURANCE RECORD 


Established by 

Union Airplane Motor 
at U. S. Aeronautical 
Testing Laboratory, 
Isavy Yard, Washing- 
ton, D. C. 

Best previous record ex- 
ceeded by fifty per cent. 


UNION GAS ENGINE COMPANY 

ESTABLISHED 1885 

OAKLAND - - - CALIFORNIA 
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AT X M E SHOW 



A dependable flying machine designed by expe- 
rienced aeronautical engineers. 

High factor of safety. 

Low cost of maintenance. 

Sold with or without instructions in flying. 

See this little Pleasure Craft at the Aeronautical 
Exposition, Madison Square Garden. March 
1st to 15th, in Space No. i, or write for literature 
giving account of recent actual performances. 

GALLAUDET .\IRCRAFT CORPOR.-\TION 

OFFICE FACTORY 

15 East 40th St., East Greenwich, 

Ne«’ York City. Rhode Island. 

(Coniraelori to U. S. CovcrniiiiriitA 
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STIRTEV.\NT AIRPL.\NE ENGINE 


Type 5A-4^2, designed for express service and training 
work. You are invited to visit Booth 5A, Main Floor, 
Madison Square Garden, during the Aeronautical Expo- 
sition, March 1st to 15th, and see our complete line of 
Gasolene Engines. 

B. F. STURTEVANT COMPANY 

HYDE PARK, BOSTON., MASS., U. S. A. 
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As a preliminary step toward 
the development of commercial 
aviation in Canada, the United 
Aircraft Engineering Corpora- 
tion, acting for a syndicate, has 
purchased from the Imperial 
Munitions Board of Great Brit- 
ain the entire flying equipment 
of the Royal Air Force in Can- 
ada, with the exception of those 
few planes which the Dominion 
is retaining as a nucleus for 
future Military aeronautical 
development. The equipment 
purchased was originally valued 
at close to ten million dollars. 


United Aircraft Engineering Corporation 
52 Vanderbilt Avenue 
New York 
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filers 

CANTILEVER AERO COMPANY, 1269 Broadway, N.Y.C..U.S. A. 


The Commercial Aeroplane 
IS HERE 
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BELIEVE in the future of aircraft in the United 
VV States. As an evidence of this belief we are exhibiting 
at the Aeronautical Show in New York City two Packard 
aircraft engines —an eight and a twelve —also a new type of 
plane designed by Packard engineers. 

These products, as yet, are not on the market. Our purpose at this 
time is to do our part, along with others, in giving to the public a true 
picture of what the near future has in store. By so doing, we turn into 
useful channeb the results of experience gained in producing planes and 
engines for war. 


Packard Motor Car Company ' Detroit 



Sales 

Departnicnl 
Times Bl<lg. 
New York 


Factory 
Keyport 
New Jersey 


I'iie experimental age of the airplane has 
been passed. With its part in the war now a 
bright eporli in history, tlie airplane is going 
to create histoir in the world of commerce. 
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Stainless Steel 
Motor Valves 

Meeting War Requirements Develops 
Valve Material Ideal for Mang Motors 

S tainless steel was originally used exMrimentally by 
HadEeld, as a valve material in certain English motors and for 
other parts in which non-oxidizing qualities were desired. 
Then came the war. European airplane motor parts had to be 
produced in America. Stainless Steel valves were wanted on a large 
scale production basis for these high compression motors. Later 
some French and other foreign airplane motors built in this country 
turned to Stainless Steel as a remedy against burning and \\ arpage of 
valve seats when war necessities demanded motors of greater ceiling 
power, consequently, higher compression and greatly intensihea 
motor heats. 

During tbe last (wo years we have satisfactorily produced thousands of (hese 
valves to fill this demand and were able to do this because of extensive inquiries made 
into (he properties of this steel in our laboratories and thorouch tests made of its ser- 
vice qualities resultine in dehnice determination of the proper methods and processes 
t(i be followed in fotgine and heat treating the steeL 

This steel, therefore, is in no sense experimental either from the viewpoint ot 
manufacturing or service. It offers, we believe, an ideal valve material for many 
motors. Even when operating at high motor heat, valves of this steel 
—Withstand oxidation. 

—Hold their hardness. 

—Maintain their strength. 

—Have good wearing and seating qualities. 

^ Fusing, burning, warpage, loss of power and similar troubles are p-'ctically 

Attention is invited to this valve material as one which holds possibilities for 
securing high efficiency in many motors, presents opportunity to test a possible remedy 
for valve difficulties, if existing, and enabling motor engineers, if desired, to increase 
motor power without decreasing valve efficiency. 

Vfe have further data which wc will be glad to present on request. 

The Steel Products Co 

Cleveland Detroit 
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M^hen The Thermometer's Down 


turn of the switch to 
chill-tluUed motor in a 
.iparks a second pour ii 
firing order: and where 
weather that con resist 


, "H" will Sturt llial 
jiffey. .\ thousand 
nto each cylinder in 
is the motor in ong 
this flaming shower? 


The other unit — the Single Spark — is the one 
you use for normal running. You keep the 
.switch at “S." run on a lean mixture, and get 
all the power — with a minimum use of fuel — 
that your motor is capable of developing. 


That Is the Philbrin High Frequency System— 
the emergency unit of the Pbilbnn Duplex 
Ignition. You use it to meet abnormal condi- 
tions. when carburction is faulty, fuel is poor, 
plugs are fouled, starling is difficult — when- 
■p the engine shows signs of ,stubbornne«- 


n of the United 


PHILIPS-BRINTON CO. 

Ignition Spteialisis 


KENNETT SQUARE, PA. 

sot South Broad Stmt 
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Photographic 
Surveying Equipment 

COMPLETELY AUTOMATIC CAMERAS 


150 

High Class 
Machine 
Tools 


The Only Cameras That Show Contours 

The Only Complete Aviation Surveying Equipment 
The Only Automatic Self-Contained Cameras 
The Only Automatic Cameras with Correct Interval Regulation 
The First Successful Aeroplane Film Cameras 
The Longest Exposures of Any Aeroplane Cameras 
Absolutely No Static Electricity 

NO NECESSITY TO ENLARGE TO CAMOUFLAGE 
MECHANICAL IGNORANCE IN SHUTTER 
DESIGN WHEN USING BROCK. CAMERAS 

IVe Specialize in Precision Machinery, Tools, Dies, Jigs 
Contract Manufacturing 

ARTHUR BROCK, JR. 

Tool and Manufacturing fVorks 

533 North Eleventh Street Philadelphia, Pa. 
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You’re Looking at the Inside 
of a Goodrich Dirigible 

Yes. and this is hiu one of the eight ifiant dirigibles built by Goodrich for Uncle Sam. 
K«e to mention ,'?63 kite or observation craft, ten supply and three huge target balloons- 
Or those big, billowy Silvertown Cord Airplane tires that made landing a pleasure in- 
stead of a menace after a night bombing raid. 

And yet. dramatic as is this chapter, the lion’s share of Goodrich energ>- was expended 
m produeing gas masks, rubber boots, truck and pneumatic tires, raincoats and ponchos, 
tubing, insulated wire, mechanical and .surgical goods for the lads who wallowed through 
the muck of the trenches. 

All of which emphasizes the tremendous resources turned to the nation for the readjust- 
ment pcnml. 

THE B. F. GOODRICH RUBBER COMPANY 

_ City of Goodrich — Akron, Ohio 

5ee our exhibit at the 69th RegimentlArnxory 

GOODRICH 

RUBBER GOODS 
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Liberty Starter 

Approved and Now Being Made 
For U. S. Naval Hydroplanes 



T HK sinijjlicity and ruiialjility of tlie Liberty Starter for 
Airplanes arc due to the fact that compressed air, the 
most reliable and easily controlled motive force 
bnmvn, is the aetiiatiitg energy. 

Where chances of starter trouble cannot lx- taken, as, for 
instance, on naval seaplanes, this tyjte of starter is equipped. 
Liberty Starters have been thoroughly tested by the U. S 
Navy, and are u-sed on U. S, Naval Planes. ( See list of 

The Liberty Starter is an air motor for starting, and a 
comjiressor to store air for its own energy in starting. It is 
entirely self-ctmtained ; coupled direct to end of cr.ankshaftof 
motor: needs no alteration in motor or gear reduction, and 
has ample power for magneto starting. It is the one ofheient. 
tfe/T«duf>/r type of starter for airplanes to-<iay. 

ra«/7f for any Hnd of trial for the l.ibrriy Sllrlrr. 
sprcificationi on Rtquest 

MOTOR COMPRESSOR COMPANY 
5J-6o IJickerson Street Newark, N. J. 

We will be represented at the Aeronautical Exposition 


Official Tests 
All Satisfactory 

CURTISS AIRPLANK 
CORPOR.ATION 
April 20-22, lOlfi 

HALI.-SCOTT 
MOTOR COMPANY 
Dec. 6-7, iyi6 

W.\SHINGTON 
NAVY YARD 


Oct. 23-A4. I«)i7 
I_\NGI.F.Y FIELD 
May IS. I'JiR 



h I. 1919 


AVIATION 


131 



WALNUT 


has gone into an Airplane Propeller of proven per- 
formance for such of our customers as 


WRIGHT-MARTIN AIRCRAFT CORPORATION 
GAIXALIDET AIRCRAFT CORPORATION 
LEWIS & VOUGHT CORPORATION 
LOENING AERONAUTICAL ENGINEERING CORP. 
STANDARD AIRCRAFT CORP. 


Our own great lumber mills at Piqua have been in 
the business 30 years — for the last IS years dealing 
in nothing but VValnut. Thus we know the market 
and always have an unlimited supply of this aristocrat 
of woods which is ideal for airplane propellers. 


Our propeller factory boasts an Engineering Depart- 
ment which is at your service — and which can, and 
will gladly, be of considerable assistance to airplane 
manufacturers in solving their propeller problems 
from the log to the finished propeller blade. 


If'hy not get in touch -with ns? 


HLARTZELL WALNUT PROPELLER CO. 

PIQUA, OHIO 
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Harcb 



Annual 

Aeronautical 

Exposition 

op the 

Manuiacturers Aircraft 
Association 

“^Madison 

Souare Garden 

and 

69-Regiment 
Armory 
March 1 to 15 
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SUBSCRIPTION PRICE. THREE DOLLARS PER YEAR. SINGLE ISSUED ON THE FIRST AND nFTEENTH OP EACH MONTH 

COPIES TWENTY-nve CENTS. CANADA. THREE AND A HALF FORMS CLOSE FIVE DAYS PREVIOUSLY. ENTERED ASSECOND- 

DOLLARS: FOREIGN. FOUR DOLLARS A YEAR. COPYRIGHT CLASS MATTER. AUGUST i, I4lfi. AT THE POST OFFICE AT 

1914. BY THE CARONER.MOFFAT CtKHPANY, INC NEW YORK. N. V.. UNDER ACT OF MARCH } 1974 


AEROPLANE CRANKSHAFTS 


WYMAN-GORDON HIGH DUTY CRANK- 
SHAFTS did their full duty in Aeroplane 
Motors used by the United vStates and Allied 
Nations. 

W^e are justly proud of our contribution to the 
General Aeronautical Program. 


WYMAN-GORDON COMPANY 

The Crankshaft Makers 


Worcester, Mass. 


Cleveland, Ohio 
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T H E increasing 
numbersofNew 
Departure tworow 
or combination 
radial and thrust 
bearings in use, 
certainly emphasi- 
zes the exceptional 
advantages claimed 
for this type. 


THE NEW DEPARTURE MANUFACTURING CO. 

Bttotol. Conn.’ <ii Detroit. Mich 


Added to the proven 
large values of the single 
row or conventional 
type, are the greater capacities and economies that are 
possible wherever the Double Row can be utilized. 
Semi us your bearing instiillation layout probicms. Our Engineering 
D^Hirtment can and will co-operate. 


AVIATION 

AND GBOROa MBWEOU 

AERONAUTICAL ENGINEERING “ 


T DK .U'l'oiiautieul Exposition, cninini; as it <lo>!8 at 
tlif iiiOMt tritk-al pi-riod nf this i-<mntry'a avia- 
tion history is Uoiiml to liavr tireat iiiHiu-iiL-r on 
futiirr. t'oiigrras hits giivi-ii thi- an’oimutival iiidus- 
try all impt-tus thrmitth liirgi' war tiiiu- approprintions 
4 Dil this pi*ojti*rssivr attiliuii; is iS'tiri'lril iiy tilt* plxiduots 
ohibitoii- Our country is now reaily to [iroiluott tUo 
best "'orld — itivrn tin* opportmilty. 

Both tin* Army imtl Navy havr euri*fnllj' preporetl 
lirenifl pnigruiiis which tin* ili*]ii*iitK*nt on ihi* organirii- 
tiou ami uppropriatimi hills fot* next y*i*>ir. 

Before the war, t'ongivss was not convinced that the 
lirplam* woiilil play an iiiiportiint role in warfare and 
b^nidiringly gave it nwagre* support. Now, however, 
wiOi till* fiiets of the military and naval viihie of aircraft 
eltarly demonstrated, then* can In* no excuse for placing 
the blsiui* clscwlierc. 

Tile ilcvi*lopmi*iit of I'Ommcreial aviation is receiving 
aerious i*oiiRidei*utioii li^‘ ti'uined i*)igim***i*s. They have 
eertain dcKnite iiir<>niiatiou to guide tliem. The (ieUI. 
however, is a iu*w one and will liavi* to la* charted carc- 
fnlly so that no iiiisitcp he made, I IhcoiLsidcn-d ven- 
tures on iiupriic'ticahU* lines will tend to retard rather 
Uisii hclji tile growth of aerial traiispiirtation. Tlierc- 
fore, sound husiness jiulgmeiit slioultl guitle the early 
sttein])ts to eominereialize the air. 

The sporting use of the airplane will iiiuloubtcdly 
become wndespread ere long owing to the numbers of 
trained )>ilota rt.*leiis.*d from si*rvieo. Thi*se fliers not 
only have the skill to make eoiiipetitions thrilling, hut 
also have faith in the safety of uireraft. They will, by 
their Hying, make the air u popular spotting art*a. 

The Kxhibition will have nceomiilished its purpose if 
it has encouraged tlK-st* things, and the Miiniifaetiirers' 
Aircraft .Association iles<*rveK great ereilit for making 
such a show possible at this time. 

Possible Types of Connnereiai Machines 
In the th*velopment of eominercial maebines. two 
schools of Ihoiiglit have iippaivnlly arisen. 

Some de.sigiiers miiiiitain that it eominercial aero- 
n»utii*s is to bi'eome a pntetieal aohievemeiit, utility and 
Botcoinfoit will Is* the paramount necessity. It is quite 
true that with pivsent designs, airplane Iravel is not 
lltogt*ther pleiiKiirable. The passenger when not pro- 
tected hv an adequate witi<! shield is almost fully ex- 
posed to the blast of the wind. lie may at the end of 
a trip he covered with oil. Exhaust gas<*s and the noise 
of the propeller add to his diseomfort. Even cm emn- 
paratively laitfc two seater maehiiies. the cockpit is far 
from roomy, and it is not pleasant to la* muffled up to 
the ears, incased in a lealber flying suit. 


To offset these disadvantages, speetl atul yet more 
speed is claimed to be a iiisiossity. As an illustration, 
some recent machines have attaiiietl a luaxiiauin ground 
level speed of I-'iO m. p. It. Two hundred miles au hour 
will soon be realized. With such speeds a real saving of 
time w'ouhl be attained by the Imsiness man on a trip 
of 3(K) or 4U0 miles, even when considering the time 
emjiloyed in going to a Hying fleld at the heginoing of 
the trip, and in mieliing the city from the Hying field 
on arrival — the so-ealletl terminal delays — for the btisi- 
iirss matt wnitld. in view of litis saving of tiiui*, overlook 
the many minor (liaeoinforts of air travel. 

To attain apiH'ds of anytliing like the above values, a 
special type of maehine will be evolved. It will probably 
be a machine not carrying more tliaii one passenger, 
single motored, with only a moderate amount of wing 
area, ant) eonst*(|ueiitly a high litiiding speed. To reduce 
[larttaite ivsistanee to a miiiimuin, tlie body must be of 
the -smallest possible erosa-st*ction. and ther»*fore provide 
only little seating rooiii. Since a euinparatively small 
maehine must be employed, only one engine can be ear- 

The st*cond school of couiiuereial airplane design be- 
lieves that the time has now come where serious thought 
should be given to tlie comfort of the passenger. And 
the following type is now broadly outlined. A multi- 
engined maeliiue, of two or preferably tlirce motors, so 
that in the ease of one motor giving out. the trip can 
Is? completed on half or two-thirds the full power. The 
speed to 1>o attainetl does not exceed 100-110 m. p. h. 
In a roomy central nacelle or fuselage, a fairly large 
number of passengers can be carried. The body of 
large maehiiies has now siicli a depth and width that 
the occupants can be entirely enclosed and move around. 
Since only a moderate speed is desired, the designer can 
employ large wing areas with a slower landing speed. 
The stability in the air is inereusetl by virtue of size 
alone, apart from any other features in design. Since 
a large machine is harder to maneuver rapidly, struc- 
tural factors of safety need not be so high. The pay 
of a pilot and pilot-mechanic is tlistribitted among a 
large iiiiniber of passengers. This type suffers, however, 
from the drawback that it requiiva vast landing fields, 
large hangars, and Iat^*r emergency landing fields. 

One designer iiiteiids to take his small ship and in- 
crease its size while maintaining its enorninus speed. 
The other employs the larger machine and attempts to 
atl<l to the comfort anti greater safety <if bis design, 
by introtlucing aerodynamic and structural refinement. 

The question of the right type is far from being 
settled, and it will be interesting to watch new designs 
which will naturally fall into these two categories. 
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Caproni Nkiiit Bojiiier. Thrke 400 HP. Liberty Ejtoixes 


The Lawrance 3-Cylinder Airplane 


Engine 



The wrist pins axe of the full Boating type, and are kept 
from coming in rontact with the walls of the cylinder by two 
bronze buttons which are pressed into their ends. The eoi.- 
necting small end is hushM with Non-Qrau bronze, and the 
rod itself is a hollow round rod drilled from the top rad. The 
big end of the rod is in die form of a segment of a circle, and 
fits in two grooves in the bronze bearing on the erankpin in a 
•somewbut similar way to the method used on the Le Rhone 
rotaiy engine, except in this case the crankshaft is made all in 
one piece, and the bronze bushing is split and bolted togelhtr 
with four bolts. 

The propeller bub is mounted on the crankshaft on a tapir 
of very ample proportions, and is pulled very tightly into place 
by means of a differential thread. On account of the generou 
propoiTious of these parts chaBog of the propeller shaft and 
hub is never experienced. 

Tile valves are operated by means of three individual cam- 
shafts, one for each cylinder, which are also used to drive 
various auxiliaries such as oil pump, distributor, tachometer. 
These camshafts operate the cam followers with rollers and a 
push rod iiaving a iiall at eac'h cud. One of these balls is ad- 
justable for valve clearance. On the end of the rocker ann 
which operates the valve is ii small roller, which obviates any 
side thrust against the valve guide. On account of the ex- 
pansiou of the cylinder, the valve clearance varies very con- 
siderably, and the caniahnfta ore so designed that the rollers 
attack the cams for the proper timing with .080 in. clearance. 
In order to obtain this clearance when hot, it is necessary lo 
adjust fur .016 in. when cold. 

The oiling system is interesting in that Che manufaetunir 
employs n system whereliy the erankpin is oil cooled. Oil 
under pressure is forced through the shaft and a certain amoinil 
escapes at the various bearings for lubrication purposes. Tlie 
remainder Hows through n hole at the front end of the shall, 
and passing through a liall check which maintains it at tJie 
desir^ oil pi*essure returns to the cylinder. The sump or c>il 
tank is integral with the motor, being fastened to the pump l>y 
the crankcase. The oil runs by gravity into this sump which 
on account of its exposed position is well cooled by the sir 
stream. The oil is pumped through an ample strmner wbii^h 
ran be removed very easily for cleaning purposes, and returns 
to the pump. 

Two forms of ignition are used on these engines, namely, 
a special magneto, which was designed for this job by Mr. 
Kliesrath, the engineer of the Simms Magneto Co., or the 
Philbrin battery ignition. Both of these systems are of inter- 
est ns in both cases two plugs Bred absolutely simultaneonely 
only one breaker being used at a time. In case of the magneto 
the aruiature has one prima^ wiring but two high tension 
wirings and a separate disirihutor, tee magneto running at 
times engine speed, and the distributor at V 2 engine spiecd. 
Tins high speed of the magneto mokes starting easy, and the 
magneto can be reduced to the smallest possible proportions, 
weighing in tbU case lb. 

The Philbrin ignition runs at one-balf the engine speed and 
eoniusts of two separate primary breakers, two high tension 
distributors, and two coils. By means of a switch cither 
breaker can lie put in use, operating both coib and both high 
tension distributors. Equipped with this system with a 20 
ampere hour storage battery, the engine weighs two pounds 
more than cquippeil with a magneto. The weight of the 
motor is 13V pounds with magneto and 132 pounds with the 
Philbrin s^-stem. This weight includes everything ready to 
run including tee propeller bub. It does not, however, include 
the oil tank which weighs five pounds additional. 

The question of mounting an engine of this sort is very 
important and considerable c^eriment was carried on before 
the system illustrateil herewith was adopted. It is a great 
advantage to distribute the streases over various parts of the 

The carburetor used is a Miller 1%-in. type with barrel 
throttle having an altitude adjustment by which the level in 
the float chamber can be varied to suit the conditions. 
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The Packard Aircraft Engines and Airplane 







Office: 52 VanderbUt Avenue, New York City 

CURTtSS ENGINEERING CORP., Gard*n City, L. I. TH 
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Liberty Aircraft Engine Ignition 
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Leak and Explosion Proof Gasoline Tank 

By Glenn D. Angle 

Among Ihe inventions uf mililary uii|iortance whieh were 

by Lbe Government for publication is a gasoline supply tank 
for aircraft whieh is proof against leak or explosion when 
pierced by bulleta Unlike must war inventions, its purpose is 
to preserve life and not to destroy it, and, as will be pointed 

j>eaee. ’ 

The airplajie fur warfair bad l>een generally thought of os 
a reeonnauumnre marbine, but Ihe Hist few weeks of Che war 
dcmonstrnteil that it was also ot great military value for both 
offensive ami defensive 3 >ur|>ose 8 . Moebhir guns were iinmo- 

combatanlB quickly realised that the vital s]H>t to lie .aimed nl 
w'as not so much Uie pilot as the gasoline lank, which offered 
a much larger and eaaier target to liil. The lots uf fuel cither 
forced an untimely and sometimes disestrons landing, or the 
leaking gasoline, when mixsil with the current of air from the 
propeller, fortu^ a veritable explosive mixture which, when 
igniteil by the engine, set tire to tbs machins and burned its 

To counleract this the Gennans, having comparatively 
heavier planes and higher powered engines, soon resorted to 
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the fuel. Any bullet striking above the fuel cannot cause 
ignition by reason of the vacuum existing there. In fact the 

leta at his disposal so after ihooting holes into the twk he 
directed a torch against the openings made by the bullets. 

It has been discovered that a bullet rarely goes completely 
througli a tank. In most cases it will [lenetrate one side ami 
will lose its energj' so completely while passing through the 
liquid that it will drop into the tank. It may be paradoxically 
hut truly asserted that tlte fuel tank which formeny eooatitated 
the greatest dtoger to the pilot 1ms now become his best buUet- 

**'^^e^nal'*f«ta' were made at the 
tion, McCook Field, Dayton. Ohio, 

Two identical tanks, one made acciin 
tion. the other covered with elastic 
Science and Research Division of I 
shot at side by side with armor pi 
lets. The latter tank caught lire af 
Weinberg lank was penetrated by 


follow 


uimenlal sta- 




e third shot while th<- 
1 armor piercing bal- 
try bullets and neither 
was conducted unde.' 
and was witnessed by 


Waterproof Glues for Plywood 

The Government aircraft program developetl a large demand 
for waterproof glues for plywood which could not be fulfilled 
with the facilities avmlable. There were several secret water- 
proof glues in use, of both the blood albumen and Ihe casein 
types, but the former were not available to outside manufac- 
turers and the use of the latter had not been developed suf- 
lieiently to alluw a sudden increase in waterproof plywood 
jiroduetion. 

The Forest Products Laboratory at Madison, Wis., was (>f 
direct oaeistanue in stimulating Ihe production of the materials 
needed for making waterj’roof glues as well as the glues them- 
selves and helped a number of concerns develop satisfactory 
nionufaeturing procedure. By continuously testing samples (if 
I’lywood submitted by manufacturers and helping those who 
were having trouble, much was done toward securing the pro- 
duction of siifHrient quantities of a superior grade and pre- 
\eiiting ahnornml increases in price. In fact reduced pritris 
mode possible a direct saving to the Government of severil 
million dollars, and, what is of even greater iraportanee, limiti- 
lions in the supply of jilywood were eliminated as a controlling 
factor in air(>Iane proiluction. 

Methods were developed for Ihe analj-sis and test of water- 
proof glues and their compoucnla and specificafions for them 
were prei>arcd for the Army and Navy and were adopted for 

^verai l.vpes of watcri>roof glues, both of the blood albumen 
and casein types were worked out and were demonstrated to 
certain manufacturers upon rec|ueat of the United States 
Bureau of Aircraft Production. One of these types is now 
obtainable u]>on tbe open market. A special t>pe of glue tis- 
sue for use with very thin plywood was developed and demon- 
strated romraerciollv. This tissue pormite the snecessful man- 
ufacture of very thin plywooil. heretofore a very difficult 
jirobleiii. 


Aluminum Plated Airscrews 

A waterproof coating for airscrews, which incorporates a 
plating of thin aluminum leaf in the finish, has lieen developed 
by the Forest Products Imboratory at Madison, Wis., and 
placeil in production by the War Department. The process is 
l>rnetieally 100 per cent effective in preventing nbsoriition of 
water, parlieularly in the storage stage. 

A French authority states that 80 per cent of Ihe Preneh 
airscrews produceil are rejected by the pilots maiulv because 
they are out of balance. This difficulty is due largely to un- 
equal abaorjilion or distribution of moisture and can be greatly 
reduced by ao effective waterproofing coating. 
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Aluminum Company of America 

General Salet* Office. 2400 Oliver Building 
PITTSBURGH. PA. 

Producers of Aluminum 


Manufacturers of 

Electrical Conductors 

for Industrial, Railway and Com- 
mercial Power Distribution 

al.io 

Ingot, Sheet, Tubing, Rod, Rivets, 
Moulding, Extruded Shapes 

also 

Litot Aluminum Solders and Flux 


CANADA — Northern Aluminum Co.. Ltd.. Toronto 
ENGLAND — Northern Aluminum Co.. Ltd., London 
L.ATIN AMERIC-A — Aluminum Co. of South America. Pittslmrgh, Pa. 
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Announcing an Exhibit 


of Special 

Cameras for Aerial Use 


at the 


Aeronautical Exposition 

Madison Square Garden 
March 1st to 15th 


EASTMAN KOD.AK CO. 


Rochester, X. Y. 


.TIATION 
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1919 

will mark the beginning of the commercial and civil 
development of AIRCRAFT. 

The initiative and ability of American designers and 
manufacturers will successfully solve the problems of 
PEACE AERONAUTICS. 

AVIATION AND AERONAUTICAL ENGINEER- 
ING during the past three years has won a foremost 
position for 

ACCURACY and 
AUTHORITATIVE CONTENTS 

Its war-time staff has now been augmented and 
strengthened by the return of members lately in Service. 

During 1919 AVIATION will be an important factor 
through its vigorous editorial policy in developing and 
promoting AMERICAN AERONAUTICS. 

Whether your interest is technical or general, you can- 
not afford to miss a single issue during 1919. 


The GARDNER-MOFFAT COMPANY. Inc. 

22 East Sieventeeiith Street. New York City 

Enclosed please find $1.00, for which send me AVIATION AND AERONAUTICAL 
ENGINEERING for four months. 

Signed 

Street 

City State 
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I AM AN AMERICAN! 


( On December 7, 1918, theAIien Property Custodian of the United States sold the entire^ 
holdings of the Bosch Magneto Company which hove been taken over by an American ■ 
Manufacturing Cot poration. The Personnclwas submitted to the Custodian before sole f 

T he history of the development of the Internal Combustion Motor is 
thehistoryof Bosch Ignition. The Bosch isnow an American Institution 
which will necessarily maintain the same scrupulous care in the pur- 
chase of materials, the same exact precision which has marked its every 
manufacturing process and the same exhaustive laboratory and field 
experimentation which has kept Bosch Ignition in step, withoutinterruption, 
stride for stride with the motor prepress of the world. 

There has never been any manufactured article whose reputation for 
satisfactory performance has been better than the Bosch. 

After America entered the war, thousands of Bosch Magnetos — 85*>o oi 
the entire output of the great Bosch works at Springfield — went into vital 
war service on army trucks, tractors, airplanes, motorcycles, etc. 

Bosch now is new only in ownership — it comprises the same active heads 
that administered the company under the Alien Property Custodian during 
the war. The Bosch Organization, which from the first has dominated 
the field of Ignition, enters upon a new era of service to American 
Industry. Motor triumphs of the future, as of the past, will be built on 
the firm foundation of Bosch Ignition. 


AMERICAN 

AMERICA’S 


BOSCH MAGNETO CORPORATION 

MASS. Bruchn— NEW YORK. CHICAGO, DETROIT, SAN FRANCISCO Service Sutlcn. In IDO dtlee 

SUPREME IGNITION .SYSTEM 
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Made "hy 

American Bronze Corporation 

Be**wy3Q. Pennsylvaxiia 
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Compared with this most moulding is simple 

The dimensions of this Bakelite Distribution Box are 7 in. x 4 \ in. and its 
greatest depth 2 V in. The average thickness of the shell is W of an inch. 

Lettering and symbols are in very low relief but other raised parts project 
as much as !< in. from the surface of the shell proper. 

As an additional complication twenty metal inserts were successfully incor- 
porated while the piece was being moulded. 

The lustrous finish which the piece has when it leaves the mould cannot 
be reproduced in an illustration. It possesses, however, that perfect finish 
which is one of the distinguishing merits of Bakelite. 

For many years Bakelite has been in continuous and successful use for the 
making of moulded insulated parts in innumerable forms. 


Bakelite excels in dielectric strength and in its indifference to heat. 



The GENERAL BAKELITE COMPANY, 2 Rector Street. New York, welcomes 
inquiries from manufacturers and maintains a research laboratory for the working out 
of new applications, including those pertaining to flying machines. j»i 7 ^ 
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Protection 
in the Air— 


JOHNS - MAN VILLE 


The JohDS-Manville 
Fire Extinguisheri 


There arc two dangers from which the airman must pro- 
tect himself while in the air — fire and engine trouble. 

The highly infiammable “ dope ” of the wings makes his 
machine especially vulnerable to the quick spread of fire, 
and he must have constant and accurate knowledge of what 
his engine is doing. 

Johns-Manville Service to the aviator provides protec- 
tion against the possibility of danger from these sources 
throu^ the Johns-Manville Tachometer and the Johns- 
Manville Fire Extinguisher. 


The Johns-Manvilie Tachometer 


s also allows the aviator 
on both enEines. The 
.[ohn.s-Manville 
Tachometer is sturdy, 
accurate and uiia’f- 
I'rcied by changes in 
altitude (ir tcmiicra- 


Serves in Conservation 


HKtfa U 1S19 
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Airplane Ignition 



The Ace of Aces 


The Splitdorf Electrical Company was the 
U. S. Government’s official source of 
magneto supply for airplane use during 
the War> Peace time pursuits find the 
organization splendidly equipped for a con* 
dnuation of War’s exacting requirements. 


Eloctric^ Co.. N9wark.K. J. 


Sundvr Dwision,l466I^hidaiiiwv. uuoado 


MAGNFID 


SPLITJDi^^ 


SPLITDORF magneto 
equipment can be seen 
ufton such famous engines 

Aero Marine 8 
Bugatri 16 
Curtiss OXX 
Hall-ScoR 4 8t 6 
HUpano-Suiza 8 


Two SPLITDORF 
Standardized Mag- 
netos as standard 
equipment on the 
famous Hispano- 
Suiza Engine. 
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AIRPLANE RADIO 
PROBLEMS 

Specialists in the solution of your Electrical, 

Mechanical and Chemical Problems 

MANUFACTURERS AND CONSULTING ENGINEERS 

Laboratories equipped for 
High Frequency Investigations. 

AMERICAN RADIO AND RESEARCH CORPORATION 

New York City Melford Hillside, Mass. 


‘AKRON 
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More than 90^;© of our propeller production is for Liberty 12 
Motors, and our facilities for the manufacture of propellers, 
pontoons and flying boat hulls are available to those re<]uiring 
the highest quality of workmanship and material. 

Conlrticlors to V. S. \av\ 

MATTHEWS BROS. MFG. CO. MILWAUKEE. WIS. 


MIESSNER AIRFQNE 

A certain means'of X'erbal communication while in ftight 


'I'he Airfone provides a really practical and satisfactory means 
for intelligible conversation between occupants of aircraft, and is 
especially valuable in the training of student pilots. 

A distinctive advantage of the Airfone is the elimination of all 
vibration and engine noises during conversation. 

The Airfone is highly endorsed by many Army and Navy aviators. 


E. J. SIMON 


217 Broadway 


New York 
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CONFIDENCE 

To enjoy flying it is essential to have absolute confidence in the “ ship ” you arc in, either as 
pilot or nassencer. Whv vou must have confidence in the 

1. We have been constantly building aircraft for 
thirteen years — since 1906. 

2. Our workmen are skilled to the highest degree 
because as much care is taken in employing them 
as selecting sound material. 

3. The construction of our “ships” is daily in- 
spected by the men who have put thirteen years 
of continuous study and building into the devel- 
opment of airplanes and seaplanes. 

We specialize in designing and constructing individ- 
ual pleasure and commercial aircraft. 

VOU MUST HAVE THE BEST reliable — modern — AIRPLANE or SEAPLANE 
CONTRACTORS TO THE U. S. NAVY 


WITTEMANN- LEWIS AIRCRAFT CO., Inc. 



The Supremacy of “Beardmore” is beyond dispute. 



a The lace Col. Cody on hu bi-pIane beat all comers, both BHdsh and 
Foreian the Engine used was Beardmore design. SIMILAR ENGINES 
BUILT PRE-WAR DAYS ARE STILL IN ACTIVE SERVICE. 

a During the past four years of hostilities. Beardmore Engines have been ii 
constant use on all fronts. Any member of the R. A. F. vrill tcsl 
Beardmore quality, efficiency and reliability. 

q Beardmore Six Cylinder. Vertical. 120 and 160 H. P. Engin 
are Engines of experience and for commercial work will 
prove the best investment. 

Inquiries solielUJ regarjing V. S. A. and Canadian 

THE BEARDMORE AERO ENGINE. LIMITED 

Hswrooms and Depot — 1 ^2 Great Portland Street, London, ^ 
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PENTZ COMPASS 



A 3—1 N— 1 


INSTRUMENT 


“THE COMPASS THAT WIEL NOT SPIN*’ 


PENTZ, VAN ALEN ® DURKEE COMPASS CO. 

4 West 37tK Street, New YorK 


Contractors to United States Army and Navy 



have developed a 60 h.p. motor 
weighing: 130 lbs. for use in small 
types of sport airplanes. 

The same standards of material and work- 
manship are employed as exist in the 
highest class military aero motors. 

Designers of aircraft should use aircraft 
motors — and no automobile makeshifts. 

In flying the best is imperative. ^ 


Lawrance Aero Engine Corporation 


644 West 44 Street 
NEW YORK CITY 


Hirrh I. 
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Nothing too large ; nothing too small. Capacity up to 400 Propellers per day. 
The Peace-time Paragons are all design^ or approved by Spencer Heath. This 
absolutely guarantees not workmanship alone, but SAFETY and PERFORMANCE 
above all else. Recent official tests by the Royal Air Forces in Canada show 33 I /?3 
per cent faster climbing and 3 2/3 per cent greater speed than nearest of three 
competing designs. For SAFETY and EFFICIENCY depend upon us. 


AMERICAN propeller & MFG. CO. 
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Aeronautical Engineering and Airplane Design 


By LIBVTENANT ALEXANDER KLEMIN 




THE GARDNER-MOFFAT COMPANY, Inc., Publishers 

22 East 17th Street, New York City 


lurch 1, 1919 
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LET SPECIALISTS DO YOUR WORK 

CONTRACT WORK 

Special Machine Work, Lathe. Turret, Milling, Shaping, Surface and Tool Grinding, Jig 
and Band Saw work on Sheet Steel, Aluminum, Brass or Copper. 

Complete stock of Steel, Brass and Bronze, and Rounds, Flats, Squares and Hex. 

TOOLS, SPECIAL MACHINERY, PATTERNS AND BUSHINGS 
Models, Model Parts, Patterns, both in wood and steel, and Special Machinery are among 
our Specialties. Your work in our shop will be in charge of experts, who have established 
a reputation for high quality workmanship. 

AIRPLANE PARTS 

We specialize in Airplane Steel Fittings only, such as Steel Tubing Struts, Streamline Fit- 
tings, Fuselage and Strut Fittings, Rudder and Stabilizer Hinges and Control Arms, Pulleys, 
Throttle Controls. Anything metal used in Airplanes we can make for you with 10 years’ 
experience behind them. 

Let us send estimates on your requirements. 

JENNINGS MACHINE WORKS 

33 W. FAYETTE STREET UNIONTOWN, PA. 








Let Us Quote 
You On 

“SPECIAL” Parts 

We want you to know that one of 
the largest departments of our busi- 
ness is devoted to the making of all 
manner of special parts for manu- 
facturers. 

Screw Machine and Lathe Work; 
Die and Sand Castings; Drawn or 
Stamped Parts; Forgings; Span Brass 
Flanges, Ferrules, etc.; Wood Turn- 
ings, etc., etc. 

Why not send us samples and 
specifications of your next require- 
ments and we’ll try to make it worth 
your while. 

HAMMACHER, 
SCHLEMMER & CO. 

HARDWARE. TOOLS AND FACTORT SUPPUES 
N*wYork,SSncel848 4th Av«. A isth St. 



a counterbalanced aviation 
crankshaft .... 


Patanterf My l»lh, /HT 

one of the 1 8 different 
models we are now making 
for I 4 aviation motor companies . . . 
reduces vibration and eliminates bearing pressure 

THE PARK DROP FORGE CO. CLEVELAND, OHIO 
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ilCKERM/lN 
LXI NDING 


ijteW and hiqhe/i devolopni 
in'' n^trucliorvof Landii"! G< 


./iMPLIClTV 

✓XRENCTH 


make Ihcm tJu loqicol 
f! Motiet ii A 


Hudson 120 h. p. Radial Motor 

for sporUman, commercial or exhibition planes 


G. J. KLUYSKENS 

220 Broadway Room 714 New York 


/^CKERM>4N wheel COMPXINY 

540. RocKefcHcr Buildinq. CUEVELAND, OHIO. U.S.A. 
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ROME 

AERONAUTICAL 

RADIATORS 


STRONG 

EFFICIENT 

DURABLE 


TWO-CYCLE AEROPLANE MOTORS 


ATIATIOI 


— CYALE: 


Use the YALE 
Spur - Geared 
Chain Block 








The Greatest Tube Test 


STREAMLINE WIRE 

ill a latioritory wUh chemical an- 


nMchiiics record the breaking point of strfps of a given ' 
length and width— i 


••HARTSHORN WRE.\,^rLI^•E " 

uudel‘thc «re« oTacihe'UP^icrnve'ra'l^ng peril^“‘of | 


yoummr^^ speed in both 

1 Oi]i*fi1 T uhc^s 


guaranteed by the name Han.sliorn. 

^ Naturally thev win out also in the indoor, technical 
1 tests, but our claim for Dural Tubes rests nn what they 
have done in actual service. 


and Hartshorn End Fillini/s are in- 

mobiles and' in civiliaii cars: Dural Tubes have stood ' 
up under the most uruellinc conditions. 

U'lieii^ the big. real test came they met it and came out 


in right hand Centre Galle^' Section. 

‘DUR AL-Above All” 


Stewart Hartshorn Co. 

RURAL RUBBCR CORPARATIOM 


250 Fifth Avemie :: New York, N. Y. 

Flemington. N. J. 
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THE FOX MACHINE COMPANY 

I«IO W. Canon at., JockKKO Ml«h. 
f omo fr •/ MM. 


Fahrig Anti-Friction Metal 


Tke B*st Bearing on the Market 

A Necessity for Aeroplane Service 



Fahrig Metal Quality baa become a etang- 
ard for reliability. We specialize in thia 
e*e tin-cepper alloy which baa superior 
aati-friction qualities and great durability 
and is always uniform. 

When you see a speed or distance record 
broken by Aeroplane, Racing Automobile, 
Truck or Tractor Motor, you will find 
that Fahrig Metal Bearings were in that 

FAHRIG METAL CO., 34 Commerce SL,N.Y. 
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FUEL LEVEL 
GAGES 


i 


This cut shows our 
Model 51 Gage 
which is standard on 
practically all type 
of military training 
machines. 

Other types of gages 
in large quantities 
are “ doing their 
bit” as part of the 
equipment of Eng- 
1 i I h Government 
Warplanes. 



BOSTON AUTO GAGE CO. 

8 WALTHAM STREET, BOSTON, MASS. 


Elastic Aviation Cord 


For Shock Absorbers on Airplanes 



J. W. WOOD ELAOTIC WEB CO. 

FACTOKT, STOVOBTON. HASS. 



FoxPro 

QUALITY INSTRUMENTS FOR AIRPLANES 


Airspeed Indicator or Buoyancy Meter 
Gasoline Level Indicator 


Indicating Dial Type Thermometer 
for circulatiug oil and water 



THE FOXBORaO CO. 

New Yota CmCAOo^ 
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SEAMLESS STEEL TUBING 


Large Stock oo 




PrcHupt Mill 
Deliveries 


COLD DRAWN SHAFTING AND SCREW STEEL 

eastern DtstrtbatOR BOBDENTOWN STEEL « TUBE COBP. 

JULIUS BLUM & COMPANY S10-S12 West 24tli StreeL New York, N. Y. 


You can dispense with the 
preliminary block test — 

by finding the R.P.M. o( airplane motors, 
prior to the final tachometer rating, with a 


SPEED COUNTER 



The Veeder Mfg. Co. 

$6 Sargeant St., Hartford, Conn. 


A4,jor Generul George O. Squier uye: 

"A reJteble end ample 'tumiag indicator* ia mucK 
Addre** before the A. I. E. E.. January 10. 

Here it is! 

THE SPERRY GYRO 
TURN INDICATOR 


From straight'Iine Sight. U very am. 
eration. Can be quickly inatalled 



U'KITE FOR FVU I^FOR^tATION 


THE SPERRY 
GYROSCOPE COMPANY 

Manhattan Bridge Plaza, Brooklyn, New York 


AIR SERVICE JOURNAL 

The National Aeronautic Newspaper 


Prints all the news of the Atr Service 
and the Industry every week. 

I EJD IT .4ND KEEP POST EL 



Two Dollars a Year for 52 Issues; Six 
Months. One Dollar 



City . 




D’Orcy’s Airship Manual 

“ A singularly timely and useful work, 
which does for the aerial navies of the 
smnething like what Brassey's 


THE GARDNER-MOFFAT CO., INC. 

22 East 17th Street New York 


AIRPLANES 


SEAPLANES FLYING BO.ATS 

AERONAUTICAL MOTORS ' 

.^0 to 300 HP. 

State your need>. Send lor UtU "AN'’ 



THE “WARNER” STICK 
CONTROL IS ENDORSED 
BY AMERICA’S LEADING 
PILOTS. 

(3 holding World-t Record,; 
Operated toith either hands or knees 

WM. DESHLER WARNER 
Patentee and Mfgr. 

8 E. Broad St. Columbus, O. 


DOEHLER 

BABBITT- LINED BRONZE 

BEARINGS 

have been used for years with the utmost sue* 
cess by the leading motor manufacturers 
in the automobile and airplane industries. 

1 )oe»u;b Ca 


JACUZZI BROTHERS 

2034 San Pablo Ave., Berkeley, Cal., U. S. A. 


ie Sleds, etc., —. — 
s,“Hi^.Wco^"H>sp8no.Suiza, Liberty 

r prices before ordering. Highest 
efficiency guaranteed 
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New York Wire C& 


^^^^scons/n-. 






Afl’Afidi** 


INDEX TO ADVERTISERS 
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\'\ 7 HEN even the small wires used in airplane construction 
\ y have a streamline cross-section, it stands to reason that 
the rough doped surfaces must be so finished as to slip 
through the air and offer the least possible resistance. 

From propeller to tail assembly, these surfaces are conspirinsj 
to retard the speed of the machine. An exceptional varnish 
for overcoming this resistance and at the same time protecting 
the doped surfaces from the decomposing action of the elements 
is Impermalin, one of the widely used 

PRATT & LAM BERT 
AIRPLANE VARNISHES 


Check off (he following ■ 
which you are Incereste 
and mail this page to us 


Liquid Wood 
Pfopeilcr Van 


On the slipstream, where the propeller blast and the vibration of the motor 
do their worst, /mp/rma/ia is the ideal coating. It meets all the aimosphrric 
conditions encountered by (he machine in flight and still remains smooch and 
durable. It withstands the terrific vibration of the motor but is so elastic that 
it never flakes or cracks off. 

This remarkable piece of goods is only one of a line backed by 70 years uf 
experience in meeting the most exacting requirements of America's leading 
manufacturers, and is eAttat by them to finish the products upon which they 

specifications of the Bureau of Aircraft IVoduction and they include both var- 
nishes and enamels for brushing, dipping and spraying. 

We'll be glad Co send one of our specialists in airplane finishing to go into the 
matter with you. Just say the word! 


PRATT & L A M B K R I- I N c. 

Pinters in the Alanu/aeture ef Airplane Pinithtt 
134 TONAWANDA ST., BUFFALO, N. Y. 
FACTORIES 

NEW YORK BUFFALO CHICAGO 

BRIDGEBURG, ONTARIO 


Wirrh I. 1919 
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From “Go Slow” to “Speed Up' 


GURNEY Ball D« 


GURNEY BALL BEARING CO. 


NEW YORK 


JAMESTOWN 


GVRNEY BAKele SEARl G S S'TAND TWE "TE ST 



«t«o 


SERVICE 9ES HB^iannS DC 


Photograph of ardor immaod by the l^rreine — Diotrioh 
Compoaj, oountoreignod by the Frwch Oovommont. Do- 
pmrtrrtont of Motore and the Oiviaion of Magnotoa requiring 
deheeryof t,000 Deteo Igrution Syatoma to euppiani atandan 
magneto equipment on the tateet Freneh aeroplane motor*. 


Such an order was quite unprecedented 
in Europe of course — but War cannot 
respect custom nor play favorites. It 
always demands the fittest and best. So 
as the war went on, our Veteran Allies, 
taking their cue from the performance 
of American battle planes, a/so recog- 
nized the supremacy of Delco Ignition 
for the strenuous airplane service. 


JKbove: Deteo inatatlaiion on 
L^orratne " Dietrich motor. 


Fight: Deteo aeriteh used ^ith 
this type of ignition. 




